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ABSTRACT 
Globally, forest ecosystems are shrinking and their health is declining due to a range of biotic and 
abiotic factors. Forest ecosystems in Pakistan are no exception and the country faces a crisis as 
its growing population (> 208 million) places increasing pressure on the country’s food 
production systems and forest resources. Effective food systems that enhance productivity, 
increase economic outputs, improve ecological outcomes and maintain social acceptance are 
needed. Agroforestry, a traditional land management system in Pakistan, offers the opportunity 
to meet these goals. Planting trees on private farmland provides clear ownership of any timber 
resource and well managed systems have great potential both to boost agriculture and reduce 
wood shortages. Concerted extension efforts have been made to introduce and promote 
innovative agroforestry practices in Pakistan, but the success of these efforts depends on many 
factors. This paper reviews some of the current constraints to agroforestry promotion in Pakistan, 
including attitudes of the extension staff, poor or weak research-extension coordination, lack of 
trained personnel, lack of farmer response to advice, tree species limitations, and market 
mechanism as well as wood price challenges. Establishing model agroforestry farms at the village 
level can be a productive extension approach, but successful extension programming requires 
partners to share both an appreciation of the problem and a vision of successful outcomes. 
Successful promotion also requires appropriate choice of message, messenger, target audience 
and effective use of appropriate communication tools. Remedial measures to streamline the 
existing systems and devise future sustainable strategies and approaches are suggested to 
promote agroforestry in Pakistan. 
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INTRODUCTION 
Pakistan is primarily a farming society with 64% of its 208 million inhabitants living in rural areas, 
and 50% engaged in agriculture (Pakistan Economic Survey 2018). The country is facing an acute 
shortage of fuel, fodder and fiber. An estimated 80–90% of the rural population uses wood as its 
primary source of domestic energy, typically collecting this resource from common property and 
state-controlled forests or from agroforestry systems. A piece of land owned by the state located 
outside of almost every village, covered by only trees and grasses, is available to the village 
residents and is a form of agroforestry. These common property lands called ‘‘Shamlat’’ are 
supervised by the village head (Numberdar). The villagers typically enjoy equal rights to use them 
and to meet their domestic needs, collect dead branches as woodfuel and graze their animals. 
This simple form of agroforestry can provide locals and farmers fuel and feed and other products 
if such lands are not overused. However, still Pakistan needs to devise and implement effective 
land use practices for farmers’ fields that can profitably produce food and fiber, enhance the 
environment and be socially viable. With appropriate management, agroforestry—the 
intentional integration of woody perennials with crops and/or livestock (FAO 2015b; Burgess and 
Rosati 2018)—can both increase farm production and enhance natural resources. This review 
outlines and discusses extension strategies to promote agroforestry in Pakistan, starting with a 
brief review of the current status of land use and agroforestry in the country. It then identifies 
some of the current constraints to agroforestry and provides information on successful examples 
of extension. The article also highlights strategies for improving agroforestry extension and, 
based on the discussion, conclusions are drawn to guide future plans.  
The review was completed using databases available at the King Saud University, Saudi 
Arabia. Multitude sources—primarily peer-reviewed journals and ‘‘grey literature’’, but also 
publications of the government and the reports of foreign donors—were researched for this 
review. With the help of selected key words, we fully searched ISI Web of Knowledge and Google 
Scholar for information relevant to our topic. Key words and phrase searches included 
deforestation, degradation, forests, trees, agroforestry/farm forestry/social forestry/community 
forestry, landscapes, ecosystem, biodiversity, livelihoods, local/folk people, forest policy, and 
forest management. 
AGROECOLOGICAL ZONES OF PAKISTAN 
Pakistan covers an area of 87.98 million ha (Mha) situated between 23° and 37° north latitude 
and 61° and 76° east longitude. The country is divided into ten main agro-climatic zones (Fig. 1).  
Mountains cover more than two-thirds of the country on the northern and western boundaries, 
the Indus plains (I and II) extend over an area of about 20.7 Mha, and the Thar Desert (IIIb), a vast 
region of sand ridges, covers about 6.5 Mha. 
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Fig. 1. Agro-ecological regions in Pakistan (Source: PARC, 2019) 
The climate is generally arid subtropical, but intensively modified by altitude. The annual 
rainfall ranges from 125 mm in the extreme southern plains to between 500 and 875 mm in the 
country’s mountainous and northern plains regions. About 70% of the total precipitation occurs 
as heavy storms between July and September. Summer months in the Indus plains and the Thar 
Desert are very hot with monthly mean maximum temperatures exceeding 40°C, with 
temperature reaching up to 53°C on individual days. By contrast, in winter months, mean 
monthly temperature in the plains can be as low as 2 to 5°C, while temperatures often fall below 
zero in mountainous areas.  
Agroecosystems in Pakistan are straining under increasing demands for food and forest 
resources. Currently Pakistan is the world’s sixth most populated country with mean population 
density of about 2.6 persons per ha (Pakistan Economic Survey 2018). The country’s population 
increased from 32.5 million at the time of independence in 1947, to 208 million by 2017 (PBS 
2017; Pakistan Economic Survey 2018), equivalent to an average growth rate of 2.7% per annum. 
With such growth rates, the country will have to double its annual food production every 15 years 
(Ali et al. 2017), but this is challenged by its limited resources. Within the total land area of 87.98 
million hectares (Mha), just over 20 Mha are cultivated and 15.6 Mha are irrigated (Ministry of 
Finance 2007). Of the cultivated area, about 21% is double-cropped and 25% of the cultivated 
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area remains fallow at any time. More than 80% of the arable land is irrigated which produces 
more than 90% of the total food for human consumption and feed for livestock (GOP 2008). 
However, due to competition among the farming communities for irrigation water supplies and 
climate change, huge water losses in water transportation through the canals means that water 
available at the farm gate decreases everyday (Ma et al. 2008; Ali et al. 2017).  
As with agriculture, forest resources face critical challenges. Forest cover comprises 2.99 
Mha or 3.9% of the land area (FAO 2015a); thus, Pakistan ranks 110th among 195 countries in 
terms of the proportion of forested land area (Chaudhry 2011). The Government of Pakistan 
(GOP) (2013) recognizes the management of state-owned, communal, and privately owned 
forests must be improved to sustain adequate domestic supply of wood and wood products. 
Commercial forestry is practiced on 32.8% of the forest area, with the remaining two-thirds 
protected because of its important role in soil conservation, watershed protection and climatic 
functions. The trees on 29 million ha of rangelands and the 330 million trees on 19.3 million ha 
of farmlands contribute greatly to meeting the woodfuel demand in Pakistan (RWEDP 2000). 
SOCIO-ECONOMIC STATUS OF PAKISTAN 
About 64% of Pakistan’s population live in rural areas and over 50% are engaged in agriculture. 
Agriculture accounts for 18.9% of the GDP and 42.3% of total employment (Pakistan Economic 
Survey 2018). Therefore, a successful agriculture policy is critical to national economic growth 
and poverty reduction (Ministry of Finance 2007). The average household in rural areas is 
composed of six residents, with two earners per household (PBS 2016; Population Census 2017; 
Farooq et al. 2018), and thus a dependency ratio of 3:1. In addition, household incomes are much 
lower in rural areas than in urban areas. Although poverty is declining, 24.3% of people of 
Pakistan still live below the poverty threshold (World Bank 2018a, b, c). Country-wide literacy 
rates are about 62%, with male literacy (72.5%) substantially greater than for females (51.8%) 
(Pakistan Economic Survey 2018-19).  
The socio-economic arrangement of rural Pakistani villages can be categorized into three 
broad patterns based on ownership and control (Baig et al. 1999). In some cases, a single family 
owns the entire village, thereby controlling the whole local economy. In other cases, more than 
one family owns and rules the community but the situation of control in these villages is similar 
to that of single-family control. In the third situation, several small landowners own the village 
and they work together and with tenants to provide food and shelter (Baig et al.1999). About 
80% of Pakistan’s rural population consists of smallholders or landless people (Pakistan Economic 
Survey 2013; Shahbaz and Ata 2014). These people typically suffer from poverty, malnutrition, 
disease and ignorance and have no economic security. Their main occupation is agriculture 
which, in most cases, is carried out with primitive techniques. Most rural areas contain no large-
scale industries and the few craft and cottage industries that exist depend on the availability of 
raw material (Baig et al. 1999). Most goods and commodities consumed by the villages are 
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produced within the villages themselves. Among village artisans are carpenters and blacksmiths 
who can construct and repair agricultural implements and tools. Historically, such artisans were 
paid in-kind with crops at harvest time but this has declined as skilled professionals have migrated 
to urban areas and factories now specialize in manufacturing agricultural tools and implements 
(Baig and Ehrenreich 1997; Baig et al. 1999). 
AGROFORESTRY IN PAKISTAN 
Agroforestry practices include land use systems that deliberately integrate trees or shrubs with 
agricultural crops and livestock in the same land management system (Nair 1993). Well-managed 
agroforestry systems can maximize production in a given space and time, whilst providing 
benefits such as soil stabilization and wildlife habitat. These practices are not new to Pakistan 
whose people traditionally grow trees in their home courtyards and on their land for multiple 
purposes. Historically, farmers often retained trees on their farms to sustain agricultural 
production, reduce soil erosion, retain water and provide shade, and generate income. Most 
commonly trees found on the farmlands in the Province of Punjab (Farooq et al. 2018) are 
presented in Table 1.  
Table 1 Local and scientific names of trees commonly found on farmlands in the Province of 
Punjab (Source: Farooq et al. 2018) 
Local name Scientific name Local name Scientific name
Shisham  Dalbergia sissoo Beri Ziziphus mauritiana 
Kikar Acacia nilotica Neem Azadirachta indica
Bakain Melia azedarach Bohar Ficus benghalensis
Shatoot Morus alba Amrood Psidium guajava
Poplar  Populus deltoides Malta Citrus sinensis 
Sumbal  Bombax ceiba Mango Mangifera indica 
Sufaidah Eucalyptus camaldulensis Jaman Syzygium cumini
In recent decades, greater attention and importance have been given to these systems 
following the implementation of donor-funded projects and growing awareness of the benefits 
from such systems driven by governmental institutions. Conceptual and practical descriptions of 
agroforestry in Pakistan were provided as early as 1944 by Garland (1944), who worked in Sindh 
province. In 1985, Pakistan launched the ‘‘Forestry Planning and Development Project’’, its first 
nationwide social/agroforestry effort (Dove 1992). Later research showed that intercropping and 
integrating livestock could minimize the effects of crop failure in semi-arid areas of the country 
(Mohammad and Salim, 1989).  
However, agroforestry implementation is not limited to marginal or degraded lands. On 
the homesteads and farmlands, trees have been planted as woodlots, in groups within fields, 
individually within pastures, or in shelterbelt rows along field boundaries; and these systems 
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utilize a range of tree species. Sindh Province (Fig. 2) sustains the forests on huge areas; however, 
farmers raise trees in clumps to sale the poles and reclaim the degraded lands. In lower Sindh, 
farmers plant Acacia nilotica (Babul) as woodlots, locally called ‘hurries’. Most of the natural 
forests of the country are found in the Khyber Pakhtunkhwa (KPK) Province, situated in the 
northern part of the country. Higher elevations of the KPK Province produce high quality fruit 
trees (Table 2) and are incorporated into farming systems. Populus spp. have also been planted 
on a mass-scale in the Province. Eucalyptus species cover vast areas in the Mastung Valley of 
Balochistan Province to enhance the vegetation cover, and generate income and woodfuel 
supplies (Fig. 2). The Punjab Province is known as the ’food and fruit basket’ for the whole 
country, sustaining various irrigated, dry, rainfed and desert areas and producing different types 
of crops and trees. It has a very high potential of supporting various forms of agroforestry 
systems. 
Table 2 Common fruit trees grown in Swat valley of KPK Province (decreasing order) (Jamilu et 
al. 2014) 
Season English name Scientific name









Apricot  Prunus armeniaca
Watermelon Citrullus lanatus
Almond  Prunus dulcis
In the Pothwar Plateau of the Punjab, A. nilotica and Zizyphus muritiana (Ber) are 
sometimes raised in the fields for fuel wood, timber, shade and fodder (Fig. 2). Similarly, in 
irrigated areas of the Punjab province, Dalbergia sissoo (Shisham) is planted for the same 
purposes. Such trees typically are planted on the borders of agricultural fields as shelterbelts or 
windbreaks (Baig et al. 1999). Agroforestry has been integral part of the farming systems in all 
the provinces of the country (Fig. 2). Nowadays, eucalyptus species are gaining popularity given 
their rapid growth and ability to thrive in areas receiving less than 300 mm average annual rainfall 
(Baig et al. 1999). 
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Fig. 2 Map of Pakistan indicating agroforestry initiatives taken at various locations. Map 
modified after Nile TV International (2019) 
BENEFITS OF AGROFORESTRY 
Agroforestry systems can produce a wide range of benefits in Pakistan. As in many countries with 
the similar set of climatic and soil factors, agroforestry provides a sizeable and significant set of 
services and products. The benefits of agroforestry include providing forestry products, 
regulating soil erosion, mitigating the effects of climate change and increasing cultural services 
(Fig. 3). These systems support greater farm revenue (Essa et al. 2011; Ahmad et al. 2017) and 
increase land productivity by sustaining food production while mitigating the negative effects of 
climate change, enhancing wood production, and combating land degradation. 
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Fig. 3 Agroforestry improves production and ecosystem service functions through greater 
provisioning, regulating and cultural services. 
Maintaining or enhancing revenue from food products 
Agroforestry systems can attain higher yields than monoculture production systems by increasing 
the capture of solar radiation, water and nutrients by all crops in the same plot. This improves 
the efficiency of light, water and nutrient use. Trees can also provide additional marketable food 
products such as fruits and nuts. Research in South-East Asia (Roshetko and Bertomeu 2015) and 
Africa (Mbow et al. 2014) has demonstrated that the successful use of agroforestry can help 
sustain agricultural production and improve food security through the output of tree crops. It 
also benefits the cropping understory. Agroforestry in the form windbreaks protects croplands 
from hot and desiccating winds as land use system (Abbas et al. 2017). It provides food to and 
humans and feed to livestock, pollen for honey bees, wood for fuel, and timber for shelters and 
construction work. Similarly, Pakistani farmers adopting sustainable production techniques 
through appropriate agroforestry systems have also been able to enhance their incomes (Essa 
2004; Essa et al. 2011; Magsi et al. 2014; Ahmad et al. 2017). 
Mitigating climate change with agroforestry 
Pakistan is predicted to be among the ten countries most affected by climate change, according 
to the 2019 Global Climate Risk Index (Ecksteinetal 2018). According to a report by WWF (2012) 
average temperatures are predicted to rise faster than most other locations, increasing 4°C by 
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the year 2100. The country also faces an increased incidence of severe droughts and floods 
threatening health, agriculture and water supplies (Salam 2018).  
Like many other Asian countries, farmers in Pakistan have to adapt to climate change. The 
effect on rainfall varies across the country; future projections anticipate increased rainfall in the 
Upper Indus Basin and reduced rainfall in the Lower Indus basis (ADB 2017). Agroforestry can 
facilitate adaptation to climate change (Vignola et al. 2015) by protecting understory crops from 
the increasing temperatures while reducing crop transpiration, soil evaporation, and wind 
speeds. Thus, to mitigate climate change effects, Pakistan has initiated a 5-year plan to plant 100 
million trees under the Green Pakistan Program (Pakistan Economic Survey 2018). 
Agroforestry to reduce deforestation and store carbon 
There are important international targets to minimize the release of greenhouse gases and a key 
objective is to minimize deforestation. Trees increase aboveground carbon sequestration and 
also increase soil carbon on cultivated cropland (Abbas et al. 2017). Agroforestry can offset or 
reduce emissions caused by forest harvest or degradation through increased production of on-
farm timber and fuelwood (Minang et al. 2011; Madalcho and Tefera 2016; Abbas et al. 2017). 
Agroforestry as a sustainable land use system has substantial potential to sequester atmospheric 
carbon into the soil, and in above- and below-ground biomass (Abbas et al. 2017). Asif et al. 
(2018) also highlighted the benefits of using agroforestry to increase tree cover outside of 
forested lands. These systems provide employment and increased farmer incomes while 
conveying environmental benefits. Rahim and Hasnain (2010) reported that about 90% of the 
fuelwood and 72% of the timber produced in Pakistan is derived from trees on private or 
community land, rather than from state owned forests. However, the estimated 330 million trees 
on 19.3 Mha of farmland is still insufficient to meet the national demand, which requires imports. 
Gilgit Baltistan, located in the upper part of Northern Pakistan covering an area of approximately 
28,000 square miles (73,000 km2), shares borders with China, Afghanistan, and India. The 
province sustains very thick natural forests due to its cooler climate and high altitudes. Locals 
graze their animals and harvest local forests for woodfuel and timber. In order to reduce the 
pressure on the natural forests of the area, the government is making concerted efforts to help 
people plant poplar trees on their farms and lands, but due to low volume of trees on less 
landmass, it was not possible to meet the woodfuel needs of the locals (Khan et al. 2017). 
Agroforestry for combating land degradation and desertification 
Agroforestry can increase vegetative cover and thereby reduce soil erosion (Jamilu et al. 2014) 
and can provide a way of rehabilitating large areas of barren land in Pakistan. Degraded land is 
defined as land that has lost some degree of its natural productivity due to human-caused 
processes (WRI 2019). This usually involves negative changes in the physical, chemical, and/or 
biological properties of the soil, as well as vegetative degradation. Agroforestry, by increasing 
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vegetative cover, represents one approach for reversing land degradation (Tolunay et al. 2007; 
Glover 2010). 
WHAT ARE THE CONSTRAINTS TO AGROFORESTRY IN PAKISTAN? 
Despite the multiple benefits of agroforestry, many farmers in Pakistan still seem reluctant to 
establish and sustain new agroforestry systems. Dove (1995a, b) reported that ‘‘the most 
important variables in the development of (agroforestry) in Pakistan are not physical but 
human’’. Zubair and Garforth (2006) also report that tree management on farms depends upon 
the perceptions and attitudes of the farmers. The major constraints to agroforestry in Pakistan 
include concerns about (i) agricultural production, (ii) a lack of markets and supplies, (iii) land 
designation, and (iv) technical assistance. In some locations, water shortage is a major constraint 
to the adoption of agroforestry. 
Concerns about agricultural production 
Shading by trees can reduce the level of heat stress on understory crops as well as the harmful 
desiccating effects of hot winds. Trees also can increase the organic matter content of cultivated 
soils whereas nitrogen-fixing trees can enhance soil nitrogen status (Baig et al. 1999). Despite 
these benefits, some farmers think that trees depress crop production due to shade, nutrient 
competition, and crop damage from insect pests, diseases and birds (Jamilu et al. 2014). 
Although Sheikh (2001) argued that extension experts should erase such notions, greater 
adoption success may be realized by identifying those situations where suitable tree species meet 
the needs and objectives of the farmers. Though farmers know better than the extensionists 
where to plant and what to plant on their farms, extensionists can educate farmers which tree 
species are complementary to agricultural crops in terms of phenology and root architecture. For 
example, in windy locations increased productivity of crops distant from the tree line can offset 
yield depression close to the trees. Also, most trees in Pakistan are deciduous and thus leafless 
during winter when the sunlight is most limited. Use of tree species with narrow upright canopies 
(e.g. Kikar (A. nilotica) and black poplar (P. nigra) can further minimize light competition. Sheikh 
(2001) argued that most birds do not use trees as resting places for eating grain; rather birds can 
consume large quantities of harmful insects. 
Concerns about markets and lack of resources 
Current market structure and institutional policies limit agroforestry opportunities. Often, no 
established markets exist for the sale of wood and other tree products at a reference price (Jamilu 
et al. 2014), and thus farm foresters can be exploited by middlemen. The brokers act as a 
‘‘bridge’’ among the farmers, foresters and timber merchants, but some do not reveal the real 
price of the standing trees to the foresters and the farmers. If farmers directly sold the standing 
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tree poles on their farms and, if the trees are processed by the trained carpenters and timber-
merchants, farmers would get higher prices for their tree lots.  
Although farmers can access incentives like free seedlings and saplings, they typically 
want more incentives (Hasan et al. 2014) like low-cost irrigation water on their farms and no tax 
on agricultural crops. Farmers also want some form of security or assurance from the 
government that markets will be available to buy their trees and logs with appropriate and 
reasonable prices and will assist them in finding suitable buyers. Farooq et al. (2017) identified a 
lack of capital and extra cash to buy saplings, limited transportation facilities, and unreliable root-
stock as important constraints. Many farm foresters and craftsmen are also not trained in the 
skilled use of wood-working, which limits opportunities for value addition and marketing. 
Poor communication and links between research and extension 
A lack of technical assistance can be a major constraint to agroforestry adoption (Farooq et al. 
2017; Sheikh 2001). The constraints include absence of technology transfer mechanisms, 
unsupportive attitudes of foresters and administrators; limited or non-availability of trained staff; 
negative client responses and human behaviors and lack of follow up visits by the extensionist 
(Sheikh 1991, 2001). Extension staff can ensure that agroforestry is used in the right form, at the 
right time and in the right place with the right mix, and can improve research and outreach efforts 
by delivering practitioners’ concerns to scientists and development agencies (Raintree 1983; Baig 
et al. 1999). In a traditional functional extension model, researchers and field workers develop 
cost-effective technologies that solve farm problems, and extension workers deliver effectively 
these set of technologies to the end user (Baig 1992). Lack of co-ordination and cooperation 
among the research, agricultural and forestry extension institutions/organizations working to 
help the farming community often results in the duplication of efforts and wastage of resources. 
Efforts in the KPK Province, a mountainous region in the Northern Pakistan (Fig. 2), make an 
interesting case study in this regard. A study was conducted to identify the linkages between 
agricultural and forestry extension services and the factors preventing effective linkages. The 
study revealed that both organizations were providing extension services and advice on fruit 
trees to the farming community yet a very weak formal and informal working relationships was 
noticed between both departments, making the whole exercise ineffective. The study suggested 
that in order to establish strong linkages between agricultural and forestry extension services, 
common activities must be undertaken for realizing better fruit trees (Saqib and Tachibana 2014). 
Such efforts may be critical for sustaining good forest cover and maintaining farming as a local 
livelihood. Similarly, factors like disparity in age and educational levels between farmers and 
extension professionals, limited numbers of field visits and weak formal linkages among various 
field staff make extension actives less effective (Saqib and Tachibana 2014). Lack of proper 
communication prevents better technologies from reaching end users. 
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The foremost step is to build up a group of competent researchers and extensionists to develop 
the research agenda, keeping in view the national needs and priorities of the farming 
communities. Well designed studies also are needed that focus on identifying the problems so 
that researchers can set goals for research activities and design strategies and mechanisms for 
disseminating results to farmers practicing agroforestry (Sheikh 2001). 
Concerns about land designation 
Some farmers are reluctant to plant trees as they fear that foresters will take away or get control 
of their farmlands once the trees are established. This concern may be warranted, as most of the 
farmers in the uplands are not allowed to cut trees without permission from the forest 
department, even when planted on their own land. Similarly, in the plains, where social forestry 
programs are well-established, the transportation of wood from land to the sale depot or market 
is not allowed without a permit. Farmers view this as a big barrier and disincentive. Such policies 
will require immediate and suitable measures to overcome the problem and to improve the 
situation (Sheikh 2001). 
SUCCESSES AND CHALLENGES FOR AGROFORESTRY EXTENSION IN PAKISTAN 
Thal desert is situated in Southern Punjab (Fig. 2) and, due to the hot and arid climate and sandy 
soils, the area produces sparse vegetation of mostly thorny bushes. A successful afforestation 
extension campaign in the Thal desert was launched in the 1950s (Sheikh 2001). Agriculture was 
only possible if trees were used to fix the sand dunes and mitigate the effects of the desert’s hot, 
sand-laden winds. New settlers were provided with free plants to establish along watercourses, 
on field boundaries and farm roads in single or multiple rows. An effort was made to establish a 
network of nurseries and to deliver the cuttings and plants at the farmers’ doorstep. Sheikh 
(2001) noted that the dry desert was gradually transformed into a green landscape as millions of 
trees were planted. The same model was replicated in Sindh Province when water from the Indus 
River was made available for managing the province’s agricultural lands (Sheikh 2001). Based on 
these successes, most tree extension programs in Pakistan make cuttings/plants and seedlings 
available to the farmers free or at nominal cost (Sheikh 2001). Several similar 
afforestation/reforestation initiatives were undertaken in the Himalayan foothills (high altitude 
areas in Northern Pakistan) and the upper plains in the Bhurban, Gullies, and Daur of Murree Hills 
(Fig. 2).  
Another success was the expansion in the use of poplar trees in Peshawar and Mardan 
(both the cities in the North Western Pakistan in the KPK Province; Fig. 2) that began in 1971 
where private forestry was supported with good technical support and extension services. 
Wattoo et al. (2010) stressed the need for strong and meaning interactions among the 
stakeholders to the forestry extension programs successful in the KPK province.  
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Farmers realizing the multipurpose qualities of poplar continue to plant them in many 
areas of the Punjab and KPK provinces (KPK was previously known as NWFP), achieving 
reasonable financial returns (Sheikh 2001). The planting of chir pine (Pinus roxburghii) on private 
lands in the Kaghan and Mansehra valleys (Fig. 2) also has been successful. The Aga Khan Rural 
Support Program in Gilgit Baltistan of Northern Pakistan (formerly the Northern Areas) and the 
Forestry Planning and Development Project in the whole of Pakistan also provide encouraging 
examples of how mass tree planting can be motivated through incentives, education and training. 
Similarly, the study conducted by Hasan et al. (2014) also suggested the need for trainings of 
farmers and incentives/facilities to promote agroforestry in the country. In order to help farmers 
and promote agroforestry in the country, the Forestry Planning and Development Project was 
launched and it remained operational for seven years, raising more than 140 million seedlings in 
about 4000 farmers (kissan) nurseries (Baig et al. 1999). Of these, 92 million seedlings survived 
covering 40,000 ha. Additionally, development and soil conservation operations were carried out 
on 7000 ha (Sheikh 2001). Short courses on raising plants and field plantings were held for the 
farmers and junior forestry staff. Similarly, the Punjab Forest Sector Development Project helped 
to strengthen local public and community institutions involved in forestry management through 
the establishment of participatory planning and management systems and by supporting the 
transfer of information and technology to the end users (Sheikh 2001). 
Pakistan’s National Extension Service has been very successful in launching innovative 
programs and achieving its targets in the agricultural sector. The national agricultural extension 
service in Pakistan successfully supported the introduction of the Green Revolution and the 
spread of Mexi-Pak wheat in the 1960s (Planning Commission 1988; Axinn 1987). In a detailed 
examination of change at the farm level, Lowdermilk (1972) found that within six years of the 
introduction of the dwarf wheat, every one of the 2400 sampled farmers had tried it. By contrast, 
extension by forest officials has been less successful. Historically, public-funded foresters in 
Pakistan have functioned as regulatory officials, controlling the use of forestland (Vergara 1989; 
Baig and Ehrenreich 1993), and Pakistani citizens often view them as police officers (FAO 1989; 
Baig and Ehrenreich 1993). However, since the 1980s public-funded foresters in Pakistan have 
had to carry out extension activities while simultaneously enforcing the law (Baig and Ehrenreich 
1993). These two contrasting functions present great challenges (Vergara 1989). In the mid to 
late 1980s, Pakistan launched its first nationwide agroforestry project, the Forestry Planning and 
Development Project, which included a forestry extension component that was expected to be 
provided by foresters. The objective of the project was to assist farmers with small land-holdings 
to grow trees on their farmlands. Since the foresters had expertise in working with trees, but not 
in working with farmers, the project ran into difficulties (Dove 1992). 
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METHODS TO SUPPORT AGROFORESTRY EXTENSION 
Several extension strategies and approaches for promoting agroforestry have been described 
(FAO 1985a, b, 1986, 1988; Falconer 1987; Kerkhof 1990). Scherr (1992) reported that the most 
appropriate extension model depends on the nature of existing constraints to agroforestry 
promotion. When designing these extension programs, the general principles of extension (Malik 
and Prawl 1993) may prove helpful for promoting agroforestry in Pakistan. Many factors can be 
important in making extension programs successful including: the awareness levels of the 
audience, the abilities and skills of the agent to deliver the message, the audience’s preferred 
(and easily comprehended) language and educational level and the preferred methods of 
delivery such as TV, film, slide shows, newspapers, agricultural magazines, workshops, training, 
and seminars (Sheikh 1992a, b; 2001). One method of achieving successful extension is to address 
the seven questions stated in Table 3. Each of the questions is addressed in turn. 
Table 3 Key questions in successful extension
Question Example questions 
Extension for what purpose? Is there a common awareness of the problem or vision?
Extension by whom? Who undertakes the extension? 
Extension for whom? Who is the focus of the extension?
Extension of what? What is the technology or innovation proposed and how is it 
selected?
Extension using what media? What is the method for promoting a technology or innovation?
Extension in what language?
Do you use financial incentives? What is the role of financial incentives? 
Extension for how long? What are the long-term plans for extension?
Sharing awareness of a problem or a vision 
Successful extension can occur when there is an awareness to address a problem or a vision to 
improve the current situation. Change agents need to be acquainted with their audiences, listen 
to their questions, and determine their current level of knowledge and needs. There is little 
benefit in telling people what they already know. It has been argued that whilst many farmers 
are aware that good fertile lands are being degraded, they are not motivated to address the 
problem, perhaps considering that mother nature or the government will make the situation 
better.  
Sometimes the initiative for change can be problem-based to address issues such as 
overgrazing (which aggravates soil erosion), misuse of water (which causes water-logging and 
salinity) and inappropriate use of agrochemicals (which contaminate soils and waters) (Akbar et 
al. 1989a, b; Akbar et al. 1990). In rural areas of Pakistan, the lack of awareness surrounding a 
problem may be related to low education levels and literacy rates. In addition, a perceived 
problem such as deforestation may be less important than the simple day-to-day struggle of 
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survival and the requirement for firewood. In a similar way, people may be closely linked to 
specific geographic areas and unwilling or unable to travel from their villages to see reforestation 
programs in their regions. Extension that is successful needs to identify such constraints, and 
progress can be further enhanced by producing a creative vision for positive impact (McDonough 
and Braungart 2013). 
Extension by appropriate people 
Extension agents must be sufficiently engaged and knowledgeable to respond to farmer 
questions (Baig et al. 1999). Moreover, given the diverse disciplines and knowledge needed for 
these complex, integrated systems, a willingness to work across disciplines is essential (e.g. 
Fikeetal.2016). While highly desirable that an extension agent be fully aware of new technologies 
and governmental regulations, it is more important that the person has an enquiring and active 
mind with knowledge of where information and best advice can be found, and an ability to reflect 
on what could be improved next time. Improving extension materials is likely to be a continual 
process. Extension materials can be made available in the form of leaflets, and in popular articles 
in the local languages in the agricultural magazines and daily newspapers. In the past, the 
messages were sent out through radio and television, and currently there are opportunities to 
use social media.  
Farmers in Pakistan often have negative views about foresters and many foresters do not 
like to carry out extension activities despite incentives. The current relationship between 
foresters and farmers is often challenging and may be antagonistic, as many foresters have a 
police/control role to keep people away from state forests. Moreover, most foresters have no 
training in extension systems and approaches. In some cases, foresters have been appointed to 
extension programs as a form of establishment control (Sheikh 2001), leading to their disinterest 
and a lack of credibility in the eyes of the local community. In such situations, foresters can hardly 
have positive impacts (Sheikh 1992a, b, 2001).  
The success of extension staff and transfer agents depends on their being trustworthy 
and honest. No matter how good the information might be, its acceptability to the end user 
depends to a large extent on a relationship of mutual trust and confidence. This may require both 
the dismantling of social barriers and appropriate humility from extension agents. Without a 
respectful relationship it is difficult to motivate others to adopt improved technologies and 
approaches that could improve their well-being (Sheikh 2001). Although Pakistan has both 
forestry and agricultural extension workers, the country faces an acute shortage of well-trained 
agroforestry specialists (Mohammad and Ehrenreich 1993; Baig and Ehrenreich 1993; Baig et al. 
1999). One option would be to provide in-service training to extensionists from both 
departments, bringing together foresters and agriculturists, along with social scientists to 
facilitate understanding and building relationships (Vergara 1989; Baig and Ehrenreich 1993). 
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There may also be a specific need for leadership training and skills to facilitate partnerships and 
co-operation across disciplines (Brooks et al. 1994). 
Identification of target persons/groups 
Successful extension programming also depends on extension workers correctly identifying the 
specific requirements of important target groups. Yocco (2015) argues that innovations do not 
necessarily diffuse automatically from one social group to another. For example, small farmers 
are unlikely to visit a large farmer having trees; nor would a tenant (hari in local terms) in Sindh 
or buzdar in Balochistan Province have the courage to talk to the sardar (landlord) about tree 
planting. On the other hand, Baig et al. (1999) argue that the approaches of trickledown theory 
and farmer-to-farmer exchanges can be successful, as evidenced in the Green Revolution. These 
approaches included meetings with the interested farmers and sharing examples of successful 
innovation (FAO 1997). Progressive farmers in Pakistan are generally willing to cooperate and 
participate in trying innovations like agroforestry (Baig et al. 1999). They also typically have the 
resources to take care of demonstration plots and the capacity to afford the risk of project failure. 
Extension workers should also be aware of potential bias in the selection of target groups. 
For example, the value of many upland watershed management projects might be questioned as 
the benefits of these programs may go largely to wealthier peoples or communities living in the 
plains. In fact, deriving benefits for upstream communities may require a different approach, 
such as the promotion of small scale industries, improved marketing facilities, health care 
facilities or development of clean drinking water supplies (Sheikh 2001). 
Providing farmers with superior technologies and essential resources 
Farmers are only likely to be interested in agroforestry if it can improve their productivity and 
socio-economic conditions (Vergara and MacDicken 1990). Identifying such agroforestry 
practices can be achieved by multi-disciplinary teams (Brooks et al. 1994) that use a participatory 
approach (Akbar et al. 2000). This focus on participatory innovation matches a similar shift in the 
role of participation in forest governance in Pakistan (Shahbaz et al. 2012).  
Vergara and MacDicken (1990) and Dove (1992) also argue that involving farmers in all 
phases of extension—right from the planning (based on their needs and requirements) to the 
monitoring and evaluation—can help ensure both a sense of ownership of and achievement from 
the efforts. This can be challenging, however, as Pakistan’s targets and priorities currently are set 
by extension personnel at their institutional meetings (Dove 1992), whereas farmers set their 
own agendas in their homes (Nayman 1990). When farmers’ interests do not match those of the 
extensionists, extension efforts are likely to be ineffective and inefficient (Baig and Ehrenreich 
1993).  
In such situations, farmers can still benefit from straightforward technical information. 
For instance, a farmer in Pakistan seeking to restore marginal land under trees—instead of using 
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it only for grazing—will require information on sources of seeds or seedlings, method of planting, 
site and species suitability, nitrogen fixation potential, post-establishment care, pest 
management and best management for the tree crop interface. They will also require 
information about potential markets for tree products and their likely yield and value (Jamilu et 
al. 2014; Farooq et al. 2017). In such cases, an extension worker should be knowledgeable enough 
to prepare a comprehensive package of technology for the end-users. Such tree planting 
packages become more acceptable if a participatory approach is adopted between the transfer 
agent and the farmer (Akbar et al. 2000; Sheikh 2001). 
Selection of the most appropriate media 
The selected medium should be adapted to the message, the characteristics of the target 
audience (e.g. level of knowledge, needs) and the social environment (Wete 1991). In general, 
extension messages should be phrased in the simplest, most understandable forms. Other 
important criteria are the accessibility to the target groups and cost involved (Hedge 1989; Baig 
and Ehrenreich 1993). Nayman (1988, 1990) found that Pakistani farmers were vigorous seekers 
of information, using a range of methods to gather new agricultural knowledge to improve their 
farm businesses.  
The most common sources were fellow farmers (91%) and private market representatives 
(65%). For non-personal communication, the low literacy rate favors the use of pictorial media 
to deliver messages (Baig and Ehrenreich 1993; (Baig et al. 1998, 1999). Examples of the main 
media forms include: 
Face-to-face communication  
Such communication between experienced practitioners and individuals or groups has long been 
effective in the rural societies of Pakistan. Some well-trained and trusted extension workers are 
very able to inspire and encourage farmers to action. In some contexts, imams and other religious 
leaders will even allow extension workers to address prayer congregations in masjids (mosques) 
and other worship centers (Sheikh 2001).
Use of print and electronic media
The highly diversified geography, widely dispersed extension sites, and difficulty in accessing 
target clients, has meant that agroforestry extension in Pakistan frequently relies on newspapers, 
posters, radio, television, and slide shows. These can be effective and efficient extension tools 
for delivering messages and technical information (Baig and Ehrenreich 1993; Baig et al. 1999; 
Wattoo et al. 2010; Baig and Aldosari 2013). Radio and other electronic media may be most 
effective, however, given lower literacy rates among rural communities. 
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Demonstration plots and model farms 
Most farmers are kinesthetic learners and hence practical, hands-on demonstrations are very 
effective. For example, demonstrations of poplar wood lots in the province of KPK (Fig. 2), 
eucalyptus windbreaks in Sindh, and agroforestry in irrigated plains of the Punjab all have been 
instrumental in establishing a measure of credibility for agroforestry and they have helped to 
encourage and motivate farmers to plant trees.  
Similarly, farmers that have adopted the technology of reseeding wastelands with useful 
and nutritious grasses can be presented as examples to other farmers who keep cattle, sheep 
and goats. Farmers of the area have been impressed seeing fields duly reseeded successfully by 
fellow farmers (Sheikh 2001). Demonstration plots can be particularly successful when they are 
grown on a farmer’s fields using his or her resources (Baig and Ehrenreich 1993) and facing similar 
constraints (Baig et al. 1998, 1999). Brennan (1989) reported that using farmers and their ideas 
also leads to more effective and worthwhile development. Demonstration sites can also be used 
to teach neighboring farmers, increasing motivation and awareness (Baig et al. 1998, 1999). In 
the specific case of agroforestry, model farms at the village level could be effective in promoting 
these systems. Although resource limitations may preclude a model agroforestry farm in each 
village, the Government of Pakistan should, at least, try to establish agroforestry model farms at 
the union council level (Baig and Ehrenreich 1993; Baig et al. 1999). 
Vocational agroforestry training and education 
Vocational level or sub-professional level training and education in agroforestry, soil and water 
conservation, extension approaches, and rural development would be helpful (Sheikh 2001). This 
would be in the form of short training programs for small groups focused on local projects. Print 
and electronic media outlets can also be used to publicize watershed management problems and 
promote solutions, and this subject should be incorporated into school curricula and textbooks. 
Web-sites and social media 
Websites can offer highly effective and cost-effective means of providing information and social 
media can be used to increase awareness. For example, the AGFORWARD website 
(www.agforward.eu) has been effective in promoting agroforestry in Europe (Burgess and Rosati 
2018). The theme of the message may vary according to the level of participation and stage of 
the project. Messaging during the initial stage of the project should be attractive enough to 
capture the attention of the farmers that participate in the agroforestry program. However, 
subsequent messaging might concentrate on increasing productivity, conserving natural 
resources and strengthening infrastructure (Hedge 1989; Baig et al. 1998, 1999). 
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Choice of language 
In Pakistan, where several languages are spoken and scores of dialects exist, delivery of the 
message in English, which is understood by less than 30% of the population of the country, can 
be unproductive. Each of the five provinces of Pakistan (Punjab, Gilgit Baltistan, Balochistan, 
Khyber Pakhtunkhwa, and Sindh) and the independent territory of the State of Azad Jammu and 
Kashmir has its own language. For more effective delivery, messages should be developed in the 
local language. This would enable local extension agents to deliver the agroforestry message 
more effectively than when the message is delivered by an agent unfamiliar with the culture, 
traditions and norms of target clientele (Baig 1992; Baig and Ehrenreich 1993). Delivering 
information in a local language that is easily understood—in a precise manner without long 
narratives—improves the chance of acceptance. 
Role of financial incentives 
Financial benefit is an important driving force in determining whether farmers adopt an 
innovation. A farmer is more likely to be interested in the personal benefit of producing a wood 
crop that can be sold at a profit in 5–8 years, rather than by a national need to bridge the gap 
between wood supply and demand. Offering early adopters incentives or subsidies can support 
agroforestry uptake (Vergara and MacDicken 1990; Baig and Ehrenreich 1993). The subsidies can 
include developmental loans at low interest rates (Aquino et al. 1987), free seedlings and 
technical advice or tax credits for the cost of establishing agroforestry farms from their income 
taxes. The potential benefits and costs of such support should be ascertained before 
implementation (Baig and Ehrenreich 1993; Baig et al. 1999). An alternative means of support is 
to strengthen the transparency of the market for tree products. A strong linkage and good 
working relationship between wood producers and wood users would go a long way toward 
improving market confidence. 
Long-term institutional support 
Farmers rarely adopt innovations in the absence of technical, financial and administrative 
support. Limitations in terms of information, loans, inputs, or timely advice on field operations 
only serve to discourage. Successful extension benefits from long-term institutional support and 
the conscientious commitment of extension workers who are aware of local cultures, norms, 
traditions and ways of life (Baig et al. 1999). Because of the multi-disciplinary nature of 
agroforestry, extension workers need to adopt principles and practices that combine elements 
of anthropology, economics, agronomy, animal husbandry, sociology and forestry (Sheikh 2001) 
in order to meet the expectations of the farmers. Pakistan has launched many forestry extension 
projects under different slogans (e.g. ‘‘farm forestry initiatives for farmers’’, ‘‘social forestry for 
social development’’, and ‘‘community forestry for sustainable communities’’). Although new 
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projects are implemented for a certain period, there is no long-term follow-up and evaluation; 
hence the impact of such projects gradually disappears with the passage of time (Sheikh 2001). 
RECOMMENDATIONS 
This paper has outlined the challenges to and the potential for agroforestry practices in Pakistan 
to improve the country’s resources through both production and conservation functions. To 
achieve such outcomes, agroforestry extension must serve as a process that involves the 
identification of constraints and objectives, meets the needs of facilitators and end users, 
provides potential innovations and available resources, and supports appropriate 
communication pathways within a reflective institutional framework (Table 4).  
Table 4 Some recommendations for agroforestry extension in Pakistan 
Question Recommendations
Extension for what purpose? The challenges and vision for agroforestry development 
should be co-developed by extension workers and end-users. 
Extension by whom? To develop and train a cohort of agroforestry extension 
workers who can bridge the work of agricultural and forestry 
departments. The cohort should be able to draw on trained 
indigenous knowledge specialists and engage with existing 
agencies, local religious and community leaders, non-
Government Organizations (NGOs) and cooperative societies. 
Extension for whom? To primarily focus on farmers, recognizing the need to engage 
positively with both youth and women.
Extension of what? To use a participative approach, that empowers local 
communities, to prioritize agroforestry initiatives.  Some 
issues such as developing nurseries and advising on planting, 
species selection and harvest and marketing methods will be 
technical and will draw on the experience for example of the 
Forestry Department. However, some extension may focus on 
land tenure and property rights. The programs should have 
some flexibility and be evaluated regularly.
Extension using what media? Inclusion of agroforestry topics in school and college curricula 
to promote appreciation of trees. Engagement of TV, radio 
and print are effective. FM radio stations have a wide 
audience.  
Do you use financial incentives? Where appropriate, incentivize and provide credit facilities 
for agroforestry practices. There may be rebates on water 
charges and land revenues particularly in irrigated cultivated 
areas.
Extension for how long? Increase institutional support for the desired objectives, in 
line with government policy to increase food supply and 
eradicate poverty in rural areas.
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A similar focus on problem-orientated research, technology packages and diffusion, and the need 
to monitor and evaluate was also described by Vergara and MacDicken (1990). The review has 
highlighted that the problems and vision associated with agroforestry development should be 
co-developed with end-users (Coe et al. 2014). Extension recommendations should follow from 
the considerations laid out in Table 4 and may encompass any range of needs.  
In some cases, the challenge for agroforestry extension may be to increase farmer 
awareness of the on-farm benefits of agroforestry in terms of increased revenue and soil 
conservation (Jamilu et al. 2014; Farooq et al. 2017). In others, the provision of planting material 
to support implementation will be most important (Jamilu et al. 2014). Sometimes greater 
guidance and promotion will be needed to increase awareness of the opportunities with different 
tree crops, with indigenous species as a particular focus (Farooq et al. 2017). Other topics would 
include credit availability (Amare et al. 2018) and identification of opportunities outside of 
farming (Sujakhu et al. 2018). The choice of media needs to be undertaken with awareness that 
literacy and educational opportunities for many farmers have been limited. The benefits of trees 
should be included in school curricula and awareness can be promoted through local 
competitions. The widespread use of demonstration plots within villages and of agroforestry 
model farms at a union council level is recommended.  
In terms of institutional change, we argue that there is a need to invest in a dedicated 
cohort of extensionists who can work and communicate effectively with members of both the 
forest and agricultural sectors (Baig et al. 1999), and that this group would benefit from specific 
agroforestry training (Anwar et al. 2017). Such initiatives could also help to support greater 
coordination between forestry and agricultural departments (Anwar et al. 2017). 
In many cases, there will be an overall societal benefit for the government to provide 
initial subsidies or grants to promote agroforestry and increase the market opportunities for tree 
products from farmland (Anwar et al. 2017; Jamilu et al. 2014; Rasul and Hussain 2015; Farooq 
et al. 2018). In some cases, addressing land tenure or the facilitation of working relations 
between landowners and tenants will be important (Anwar et al. 2017). In some locations there 
is a need to address rules and regulations that hinder the movement of goods (e.g. poplar wood) 
between provinces (Shaikh 2000; Rahim and Hasnain 2010). Lastly, institutional change can be 
promoted through the strengthening of research and development that indicates how 
agroforestry can help support national objectives related to poverty reduction, food security and 
climate change. 
CONCLUSIONS 
At present, food and fuel supplies in Pakistan are not keeping pace with the needs of an 
increasing population. There is an immediate need to raise awareness of the benefits of 
agroforestry (in terms of income, soil improvement and climate moderation) among the potential 
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users. The appropriate integration of trees on farms can maintain food production, minimize land 
degradation and provide additional sources of revenue. However, agroforestry practices and 
systems are diverse and complex, and reflect the cumulative innovations, experimentation, and 
knowledge that farmers have evolved over centuries. Going forward, it is important to work with 
individual farmers to identify which agroforestry practices are most appropriate for a given farm. 
Extension workers therefore need to be trained in diagnosing the need of farmers and identifying 
possible agroforestry designs to address those needs. Since much of the rural population is 
illiterate, pictorial media are often more helpful than print media. Development of model 
agroforestry farms at the village level or, at least, at the union council level is also recommended. 
Dedicated extension efforts made by the Government of Pakistan are commendable and should 
prove fruitful, particularly with economic incentives, but will require sustained effort and 
evaluation. Now is the time for extension workers and farmers to work together with researchers 
and policy makers to move agroforestry in Pakistan forward. 
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